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Potassium alters the r.D. of Halicystis ~ and of Valonia 2 in the nega- 
tive  3 direction.  The  experiments  appear  to  indicate  that  UK,  the 
apparent mobility of K + in  the protoplasmic surface, is greater than 
that of Na+(U~)  and that of Cl-(Vcl). 
To study the  effects of potassium on Italicystis  artificial  sea water 
was  prepared  in  which  the  sodium  was  replaced  by potassium:  this 
will  be referred  to  as  "K-sea water. ''*  This was  applied  to  the  cell  5 
with and without dilution3 
The effects of potassium are illustrated  in  Fig.  1,  which  shows the 
result of raising the concentration of potassium in the sea water from 
0.012 M to 0.52 M ("K-sea water"). 
Fig. 2 shows the effect of various dilutions of "K-sea water."  This 
is  of special interest  in  view of Damon's  findings  with  Valonia.  In 
sea water,  Valonia  usually has a  negative 1,.I). of 5  to  10 inv.  When 
sea water is replaced by K-sea water the 1"11). becomes about 60 my. 
more negative.  Dilution 7 of K-sea water lessens  the  negativity but 
1  Blinks,  L.  R., J. Gen.  Physiol.,  1932-33,  16,  147. 
2 Damon, E. B., J. Gen.  Physiol.,  1932-33, 16, 375. 
3 The P.D. is negative when the positive current tends to flow from the external 
solution across the protoplasm to the sap. 
* This contained 0.52 M KC1 and 0.012 M NaC1 and the other constituents of 
sea water at their usual concentrations. 
5 The experiments were performed on Halicystis Osterhoutii (Blinks, L. R., and 
Blinks,  A.  H.,  Bull.  Torrey  Bot.  Club,  1930-31,  57,  389),  using  the  technique 
described in a former paper (Osterhout, W. J. V., J. Gen. Physiol., 1936-37, 20, 13). 
Temperature  20-25°C. 
6 The dilution was made by adding a solution of 1.1 M  mannite +  0.02 M CaC12. 
Cf. Osterhout, W. J. V., Proc. Nat. Acad. Sc., 1938, 24,  75. 
7 Damon used  an isotonic glycerol solution to dilute the sea water.  Damon, 
E.B., J. Gen. Physiol.,  1937-38, 21, 383. 
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when the dilution  reaches a  certain point a  striking change occurs and 
further dilution results in an increase in negativity. 
Damon  explains  this  (on  the  assumption  that  the  p.I~.  is  due  to 
diffusion potential)  by saying that as dilution progresses the tendency 
of  K +  to  enter  becomes  less  and  less  until  a  "critical  dilution"  is 
reached at which K + no longer tends  to enter.  At this point  (and in 
higher dilutions)  KC1 has a  negligible effect and NaC1 determines  the 
FIG.  1.  Photographic record showing changes of P.I~. produced by potassium 
(all solutions at pH 8.2).  The cell in sea water at the start had a positive P.9.  of 
65 Inv.  When it was lifted out of the sea water the curve jumped to F, the free 
grid potential of the amplifier.  It was then placed in sea water containing 0.52 
M KC1  +  0.012  M NaC1 (the other constituents of the sea water had the normal 
concentration) :  this is called "K-sea water" and is  labelled K.S.W. in the record. 
The curve then jumped back to its former level and after a short latent period rose 
to 1 inv. negative and  then  began  to drop.  When  the  cell  was  replaced  in  sea 
water the P.I). became normal. 
If the cells were left in K.S.W. the p.n. gradually drifted back to normal,  indi- 
cating a penetration of potassium.  With  some cells there was no latent period. 
Time marks  5  seconds apart.  Temperature  25°C. 
A similar result was obtained with both solutions at pH 6.4. 
P.O.  The smaller the value of UNa (that of Vcl being fixed) the  smaller 
the  critical  dilution.  Hence  we  might  expect  that  in  Halicyslis  the 
critical dilution would be smaller than in  Valonia because the value of 
Una appears to be less in Halicystis than in Valonia. 8 
This is not the case.  The  critical  dilution  in  Valonia is between  8 
and  10  but  in  Halicystis  a  dilution  of  1  +  16  has  been  reached 
without  attaining  a  critical  dilution  (Fig.  2). 
80sterhout,  W. J. V., Proc. Nat. Acad. Sc.,  1938, 24,  75. Mv. 
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FIG. 2.  Curve showing effects of various dilutions of "K-sea water" (cf. Fig. 1 
and Table I). 
The undiluted K-sea water contains 0.52  M KCI.  The scale of concentrations 
is logarithmic; the lowest concentration of KC1 (0.0325 M)  represents a dilution of 
1 +  16 of K-sea water. 
The curve is drawn free-hand to give an approximate fit. 
Temperature 20-25°C. 
TABLE  I 
Loss of P.D. Observed on Transferring the Cell from Sea Water to  "K-Sea Water" 
or to  Various Dilutions of This 
Dilution  Cone. K + in solution  Loss of P.v.  No. of observations 
1--1 
1--2 
1--4 
1+8 
1+16 
M 
0. 5200 
0.2600 
0.1300 
0.0650 
0.0325 
~° 
67.5  -4-  1.3 
49.7  -4-  1.2 
43.1  -4-  1.5 
32.5  ±  1.1 
27.8  q- 0.7 
6 
12 
13 
17 
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It should be said, however, that the determination of UNa in Hali- 
cystis is uncertain  and that  conditions are quite different in the two 
organisms.  In  Valonia  there  is  normally  an  inwardly directed po- 
tential  of  about  10  mv.  which  tends  to  oppose  the  entrance  of 
cations.  But in Halicystis  there is  an outwardly directed potential 
of about 67  mv.  which  tends  to make  cations  enter?  The  poten- 
tials  therefore favor the  entrance  of K + to  a  much  greater  extent 
in Halicystis  than  in  Valonia.  These  and  other  differences  1° would 
seem  to  make  a  comparison  between  Valonia  and  ttalicystis  of 
rather  doubtful significance. 
SUMMARY 
Sea water in which sodium has been replaced by potassium produces 
about the same degree of negativity in Halicystis and in Valonia. 
With increasing dilution of this sea water up to 1  -  16 the degree 
of negativity steadily falls off in Halicystis.  This differs from the situ- 
ation in Valonia where Damon finds that with increasing dilution the 
negativity  passes  through  a  minimum  after  which  increasing dilu- 
tion  produces  increasing negativity.  But conditions in  the two or- 
ganisms  differ  so  greatly  that  a  comparison  is  of  rather  doubtful 
significance. 
9Teorell, T., Prec. Nat. Acad. Sc.,  1935, 21,  152; J. Gen. Physiol., 1937-38, 
9.1,  107. 
z0 For  differences in  the  composition  of  the sap  see Osterhout,  W. J. V., 
Ergebn. Physiol., 1933, 3ti, 967. 